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For all questions. assume that Г, =300 kg/cm’, and Е. = 3600 kg/cm’. 


Problem 1: (70%) 

Figure | shows а stadium frame. supported ол a hinge at В and оп pendulum 

AD The girder CDEF is subjected to a service load of 5 Um’ including its self 

weight. The shed GH is subjected to a service load of 2 Um’ including its self 

weight. The width ofthe frame section is 35cm. The frame can be considered 

unbraced in its plane and braced normal to its plane. 

it is required to do the following: 

i ı Draw the straining action diagrams. 

2, Design the critical sections. 

`, Check and design for shear the section at E of girder ED. 

4; Draw to a convenient scale the frame: elevation and cross-sections, showing 
all necessary concrete dimensions and reinforcement details. 
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Reinforcement бейілі of Frame < 


— sasakuna ORO E 


| CAIRO UNIVERSITY REINFORCED CONCRETE 


۱ FACULTY OF ENGINEERING May 30, 1998 
| THIRED YEAR CIVIL TIME 3 Hrs. 
SERA e ا‎ Ear 


* Design curves and Egyptian Code are the only allowed material. 
* Maximum grade is 100 points . 


General Data : 


Concrete grade fa = 250 kg/cm? 
For reinforcing steel : f, = 3600 kg / cm? 
Апу data по! given may be reasonably assumed 


Question 1: ( 65 points ) 


A. stadium frame ABCD has two cantilevers BE and CF . The vertical member AB is 
hinged at both ends À and B , while the vertical member CD is hinged only at the 
support D. The frame is assumed braced in both directions . Service loads on the 
frame are 5t/m horizontal projection ( including own weight of the frame ) 
between E and Е. A horizontal force of 4 tones is alsoacting at point C as shown in . 
figure . 


It is required to : 


1) Draw the straining actions ( B . M . , N. F. and S.F.) 

2) Design all critical sections . : 

3) Check shear at sectioin B in girder B C. 

4) Give full details of reinforcement in elevation and cross section . 


5t/m 


Е ج‎ 


„Dimensioning of frome . 


MEER = Мо ст 
CONS کنر(‎ МА تشر اد‎ 
Ë, 2120 ст 
و 5.ه‎ = бо см 


[5.8 .1) Е 27 Мо Cm 


o. í b = 75 ôm 


= y a 7 7 e. 4L, с? Ip E Lu = Zo Cm 


` Straining Actions Diagrams 


1. Ultimate loads X Reactions 


7.5 Lm 


o. de м‏ ې 


2- Ultimate ¿MD 


7= 


3- ШЕтав NFD 
O IWuuaas 


. Sec 1-1. (35% 120) 


My - 144. 3$ m.t Ми = و .و‎ 


: Using (c >J) Curve 


Bz К ۲ + b = 222 ст МҰ” m В- 500 Cm (spacing bets brent). 


(2.7 became He gir IS лига Leth я) 


: ue () 2 Те 6 


42.33 от (10 $25) 


. SEC 2.2. (35% Шо) Rec. Sec 


My = ۰۵ rat My : e-o 


Using (Raw) Curve 


R= Muelo = 9.0155 < Rmax 
ETE 
R ded, w = 0.02 E. A, = wbd KE 5.59 от! 
4.02 „В: є = 12.316 m? 
Asmin Ж, b.d= 12.3167 ст 


he “Йыр „ие Asm, (4425) 


„Sec 3-3. (35% 122) Rec. Sec. 
Mu = fo.oo m4 Nu = - 13.44, bon 
№ Loot бабе 2 М ла «ву fa Ma only 
à Hsing (R-w) Cun 

R- 2.658 Y faux 4 58 AM sec. 


а юй A: abd факта, (4 442) 
Fy 


(35 4120) Rec. Sec. 


) = O 13.44 fon 


т.Ё 


А" a à pig ec. 


B ие (Ra) Charts 


‚ * с My = 52.58 m 


о р - Ми; ло? = 0.045 "4 Rmax 
Аа bf” 


қы R < Rmax г. Ма nad fa A, 


R hat, 02- 2.052 


o? 
Арг собу Рур, + Ey = 20.49 т? 


Use (4 هه‎ 25) 


SEC 5-5. C3S x 120) Column Sec. 


Mu = 2ب‎ . ۰ т. Ма = - 79.5 т 


„Check addtional Moment Фе Fe Buckling 


i 0 - هیام‎ Buin. 


Hg = 7.00 - И | = 440 бт = 6.ho m 


baw = 0.75 4 ] ۱2۵-۰۰75 Je = 1.05 m 


š Кр mb вер bran 


‚ bottom "а Cond; Lon Hinged” = Ce З 


те is bran in both ойе 

š Using table (6-9) жср. P.!54 

~ Кт ۵ 2 Hes ок 20: 5.?£ т 
Tw. = E = 547 > 5 (hb £?) 


law. 
‚ ~ Sort Gum g № ай Moments due fo Bucht 


of plume Bucking‏ ال 


el Ж, وت‎ „ль الاشعام‎ w y» ملول‎ + аде 


m <- — y الم‎ A مه‎ 
1. Since Ne data is om about Sec. beams 
Connecting Frames oat об plene ^ We lect - out Fphme | 


2- Assume sec. beams = frames (25 #50) 


| — PC Lo cu out Á Plame Buds d^ r° 


5. fuming existane ol AZ beams at Mid. height A Bu 
connect, Poanes out plane, so — NA 
15 divided! to H | & H, 


í 


.وهنا at yD Wh wi «Са,‏ اشا ۾ 


r- 


Design oP ЈЕ (5.5) 


AT Muzkloe mf Маз 795 toy 
HE ДВЕ. 
Ине Inberech on еге (hart МВ. 25) (ост е) 
( оштй —( Ит Failure). 
K= ۰.926 4 ke 6.033 
^ S > 1.00 Е منت ی‎ 
Pu nos (for 6 onh) | 
E жанай fa shot Column Un РЕМ 6.6) 


-—— жін = 29% = ۰ 5 ( En As nbs ) 


F 


(5442) 
А, = 0.00375 x bx Ps o.00 375 + 358 ۱20 = (5.95 съ! 


As 5 ос RH; = ок 1525 = 9.45 Cm (59.22) 


| • Solution © 
بت‎ Res dep د‎ ии (бы) ЫЙ» 
e= Ми Au = 0.53 
Maty m q L г Mugs یه‎ №: 85.86 m.t 


= R- 0.044 


А table + во ():0.07 


ol = 0.50 
2 A ۳ b fiu — Муке = = 
re дави “Жы a еи | 
"As: -ve 2 мај سوت‎ a № Rulue 15 da бише | 


қ tive ОГЫ نت‎ i 
by Cede D AT р Jui EL شا‎ lapo 


Mu ل‎ al 5.5 Mu ال‎ Le. 


UKU 5-6» (35, 75) Column sec. 


Му = =79.5 ton Му 2 ۵۰ 


sh Clumn 
Ny + 103 = o3Skuhe + 0.6? 56. 
= 1540 = e-35e250x 35625 , 0674 Hook бус 
Ay, = ut д US Asmin 


Ат) = 0-006 bl = 15.25 مه‎ (622 


لے & امتیارصا ul — < Қай‏ مزه 


مر مه کلم sec55‏ 


^S. (3442) 
۰ Mut м symmefric 
As = (3422) | Z 


) 


a dm PE P P (35« 20) Link Member 
Ny = „85-5 Fen Mu = 0.7 
" с) ek Moment due to Buckin 1 


*_Ín- plume Buckling_ 


„Тер end Condition C 66 > hu) Же (aro) 
. Во Нот дегі condition, 


hinged {деге 3) 


- Using teble (6-1) ( буке its braced in - plame) 


. Ke 2.8, 


= T.eo- JA 5 = б. дот He = КН, = 6.40 т 
: = ë SE T a Cee кз) 
. Short Column in t. Фе. (x-dir) Cin=plend X No Huch 


x Out. of plane Suckling 


+ Түріне Using wall beoum ASK 60 at Mid- heh sP Link 
So Bucklm ги! ot plume will bt Safe Y № Ма 


- Design do Hort Column 


Mu т 6.35 ба о.61 Fy Age 


Az we одат cree bbs HF f («IAN | 


= 3 
4 95۰2۴۱۵ - 0.35 к Dox З5к?о + o 67K оо 


«Design ар бес об. 
š ppro ята е Design 


e Sec (1-1) • (35€ 122) EE 


la; $e Vel Exuchy 8 get Ж = |o $25 


e Sec 2-2. (35% 140) Rec. Sec. 


Design Set 4-2 Бас) 4 Jet ویو‎ (444245) 


«Sec 3-365 ) 35«120) Rec. Sec. 


M 
Ад OPE Ts = 12.345 a = 41-06 om (422 ) 


e Sec A ۾ با‎ 


Design it Exactly x del А =(6 G25) ( “Version او هود‎ 


Zw 


¿Due 854, (354 Ио) Column жє. 


Ms Ми, T M, 


2655 81-655 4106-12.505- 28.35 се 


š> As. = ( 8 22 ) 


N As > = x A, 70.6 6, = 17.25 em (SQN ) 


e See £ - £- 


Deng Sec 6-6 


۰ бес 2-7. 


Deo" је 2-7 get Неа = 4 2 


Check of Shear ab Se В asp») 


Qu = 55,50 ton 


۰ идеја a Qu - Mu pae dim, dy]: 555 75] ыг + 115 | - 48-56 t 


m даан * jo /(bd) = 48.56 «10 / [35 4105) = 12.065 бүйе! 


А Tomas ۳ ы Дуа > 284 Р Зо Key fon 


tu < или и Gort: de are m 


А hu z 2.75 | МА. = 8 ky Z=: 


tu 5s Fa Mel La shear gp 
Ка z bu - 5 le s 7.22 Куби l asa v? Shrrups only] 


n Shaqe RPH (v? ыш ). 


As} = чү TELE اک‎ „оздон we (ло plom) 
بر‎ ۶ 


МИ 1192. 


nn — “с 


Question : 2 ( 70% of max credit ) 


Figure (1) shows an intermediate skeleton spacing 5.0 m apart and 
covering an industrial buildirg. It consists of two hinged frame 
ABCDEFG, girder FH and column iI. The girder is simply supported at 
point Е on the frame and at ;oint Е on the column. The skeleton 


is assumed braced in the direction perpendicular to its plane and 


unbraced in its own plane. The total equivelent loads acting on it 


end the horizontal reactions at points A and G are as shown in 


Figure (1). The followirr dete are given : t 12 cm, b s 30 cm, 


s 
ё and fi, = 250 kg / cm“. For the frame ABCDEFG it 


3600 kg / са 


2.1. Draw ihe B.N., К.Е, and 5.7. diagrams. 
2.2. Design all critical و‎ 
2.3. Drew to a convenient scale all concrete dimensione and reinforce 


ment details in elevation and cross sections. 
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CAIRO UNIVERSITY REINFORCED CONCRETE 
FACULTY OF ENGINEERING JUNE 8, 1999 
THIRD YEAR CIVIL TIME 


General Data : 

= пега Data : 
Concrete characteristic strength Es = 250 kg / cm? 
Reinforcing steel - f, = 3600 kg / cm? 


2 
** Any data not given may be reasonably assumed 


Question 1: ( 60 points ) 


А frame АОСВ, figure 1, has two cantilevers CE and DF. The frame is hinged at 
the two supports ۸ and B and is assumed braced in both directions. Design ultimate 


1) Draw the straining actions ( B. M. , М.Е. and S. E) 
2 ) Design all critical sections . 


4 ) Using lead plate type , design the hinge of the frame at * A“ 
5 ) Give full details of reinforcement in elevation and cross sections. 
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HW Assignment 
RC Frames 

Problem 1 
The figure below shows an RC frame representing a part of an industrial facility building. The ultimate 
design loads are shown on the frame. Two posts are planted on cantilever beam B1 exerting vertical loads 
as shown in plan. The cantilever beam ВІ is flushed with the column СІ edge. Slab thickness is 150 mm 
while frame girder breadth is 300 mm. Column C1 preliminary dimensions are 1000x300 mm; however, you 
are required to adjust these dimensions if needed to satisfy design requirements. Material properties: feu = 30 
MPa, fy= 400 MPa. You are required to perform the following tasks: 
Draw BMD and NFD for the frame. 
Design Column C1 considering all applied loads. 
Design section 1 and 2. 
Sketch reinforcement detailing for the frame in elevation and cross sections 1, 2 and 3. 
Check column C1 for shear and provide necessary transverse reinforcement if needed. 
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Problem 2 

The shown figure outlines the roof covering of a mosque building in New Cairo. To maximize the 
usable area and to assure unobstructed sight prayer area, columns are only permitted on the dashed line 
A that represents the outside perimeter of the mosque. A skylight roof is proposed surrounded by dashed 
line B as shown in the elevation below, where eight 200x200 mm posts could be used to support a dome 
weighing 240 kN. A horizontal ring beam is proposed at the top of the posts to take the dome lateral 
thrust. A parking shed is proposed outside the mosque as shown by line C. Live loads are 1 kN/n?, 
flooring is 1 KN/m?. feu = 30 MPa and f, = 400 MPa. You are required to: 


l. 


k = T9 


Propose a structural system, in plan and elevation to support the roof of the mosque. Show 
concrete dimensions, location of main and secondary supporting elements, spans and heights 
of all elements. You need also to show boundary conditions of all elements. 

Design and detail a typical post. 

Calculate the loads of the main supporting element. 

Calculate and draw BMD SFD NFD of the main supporting element. 

Draw a professional blue print to reasonable scales showing reinforcement detailing ofthe main 
supporting element in elevation and cross sections and detailing. 
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